Current Assays to Determine Free 25-Hydroxyvitamin D in Serum.
The 25-hydroxylated metabolite of vitamin D is the best clinical indicator of vitamin D status. For many years, emphasis has been on measuring total levels of 25-hydroxyvitamin D [25(OH)D], but recently, interest in measuring free 25(OH)D as a potentially better marker of vitamin D status has arisen. Since the 1980s when the first measurements of free 25(OH)D were made, little progress has been made in the development of rapid, reliable methods to determine the levels of free 25(OH)D. For many years, assessment of free 25(OH)D relied on calculations using levels of total 25(OH)D, albumin, and vitamin D binding protein (VDBP), for which many assays exist. However, because of vagaries in the measurement of VDBP in particular and the assumption of a constant affinity of VDBP for the vitamin D metabolites (which has been shown to be problematic), calculated values have proved suspect. This changed a few years ago when a new immunoassay was developed to measure free 25(OH)D directly. This review examines methods for determining free 25(OH)D, the different methods used in clinical studies, and the relationships between free 25(OH)D and other vitamin D metabolites and the physiologic functions affected by vitamin D metabolites, such as bone cell activity and turnover. The review also comments on the value of assessing free 25(OH)D and the efforts to standardize the assays.